Specifications tableSubjectCivil and Structural EngineeringSpecific subject areaBond of steel reinforcement in self-compacting concreteType of dataTables and figures.Data acquisitionThe data were simulated using the bond model presented in a previously published research article of the author to predict the peak bond stress in SCC. Pull-out tests on bars with short anchorage lengths (l~d~ ≤ 5ϕ) and large relative rib areas (f~R~ ≥ 0.090) were simulated.Data formatRaw and analysed.Parameters for data collectionThe parameters for the data were the concrete compressive strength, geometrical properties of the reinforcing bar, and confining reinforcement.Description of data collectionThe data consisted of 500 simulations for various concrete grades (C12, C16, C20, C25, C30, C35, C40, C45, and C50) and reinforcing bar diameters (10, 12, 16, 20, and 25 mm). The first 20 data correspond to the predicted values of the peak bond stress considering the parameters used in a previously published research article of the author.Data source locationCity: BarranquillaCountry: ColombiaData accessibilityRepository name: Mendeley DataData identification number: 10.17632/4j8hcv62j3.3Direct URL to data: <https://data.mendeley.com/datasets/4j8hcv62j3/3>Related research articleSabău, M., Pop, I., & Oneţ, T. (2016). Experimental study on local bond stress-slip relationship in self-compacting concrete. Materials and Structures, 49(9), 3693--3711. <https://doi.org/10.1617/s11527-015-0749-5>

Value of the Data {#sec0001a}
=================

•These data can be used to determine the local bond stress--slip relationship in normal-strength SCC (fck ≤ 50 MPa).•Civil engineers can use these data with other data on high-strength SCC (fck \> 50 MPa) to develop the design expressions for the bond strength and anchorage lengths of reinforcing bars embedded in well-confined concrete in which pull-out failure may occur.•These data can be used by other researchers to conduct similar experiments on high-strength SCC.•These data may be relevant to the development of design expressions in standards regarding the anchorage lengths of reinforcing bars embedded in SCC.•These data can be reused in a finite element analysis software to explicitly model the bond between SCC and reinforcing bars by point-to-point or surface-to-surface contact.

1. Data description {#sec0001}
===================

The data are available online in a public repository [@bib0001]. The data represent the simulated data obtained using the proposed analytical bond model for pull-out failure in a previous research article of the author to predict the peak bond stress in SCC [@bib0002]. The data consisted of 500 simulations for various concrete grades (C12, C16, C20, C25, C30, C35, C40, C45, and C50) and reinforcing steel bar diameters (10, 12, 16, 20, and 25 mm). Pull-out tests on bars with short anchorage lengths (l~d~ ≤ 5ϕ) and large relative rib areas (f~R~ ≥ 0.090) were simulated. The first 20 data correspond to the predicted values of the peak bond stress considering the parameters used in a previous research article of the author. The abbreviations used for the data are explained in [Table 1](#tbl0001){ref-type="table"}. [Fig. 1(a)](#fig0001){ref-type="fig"} and [1(b)](#fig0001){ref-type="fig"} display the geometric configurations of the specimens used for the simulation, cube, and prism specimens, respectively. [Table 2](#tbl0002){ref-type="table"} summarises the geometrical properties of the reinforcing bars anchored in these specimens. [Figs. 2](#fig0002){ref-type="fig"} and [3](#fig0003){ref-type="fig"} display the histograms of the peak bond stress calculated using [Eq. 1](#eqn0001){ref-type="disp-formula"} (τ~R~), and the ratio of τ~R~ and the peak bond stress from fib Model Code 2010 [@bib0003], respectively. [Table 3](#tbl0003){ref-type="table"} summarises the statistical data for these histograms. [Fig. 4](#fig0004){ref-type="fig"}, [Fig. 5](#fig0005){ref-type="fig"}, [Fig. 6](#fig0006){ref-type="fig"} display the box plots of τ~R~ grouped by the concrete grade, bar diameter, and confining reinforcement, respectively. [Table 4](#tbl0004){ref-type="table"}, [Table 5](#tbl0005){ref-type="table"}, [Table 6](#tbl0006){ref-type="table"} summarise the statistical data for these box plots.Table 1Abbreviations used for the data.Table 1AbbreviationMeaningf_cmmean value of the concrete cylinder compressive strength (MPa)ϕdiameter of an anchored bar (mm)c_minminimum concrete cover (mm)l_danchorage length of a bar (mm)a_maxheight of the transverse ribs of an anchored bar (mm)cdistance between the transverse ribs of an anchored bar (mm)f_Rrelative rib area (-)n_tnumber of legs of the confining reinforcement crossing a potential splitting failure surface at a section (-)A_stcross-sectional area of one leg of a confining bar (mm^2^)n_bnumber of anchored bars (-)s_tlongitudinal spacing of the confining reinforcement (-)K_trdensity of the transverse reinforcement (-)τ_Rpeak bond stress calculated using [Eq. 1](#eqn0001){ref-type="disp-formula"} (MPa)MC2010peak bond stress from fib Model Code 2010 (MPa)τ_R/MC2010ratio of the peak bond stress calculated using [Eq. 1](#eqn0001){ref-type="disp-formula"} and the peak bond stress from fib Model Code 2010 (-)Fig. 1Characteristics of the specimens.Fig 1Table 2Geometrical properties of the anchored bars.Table 2Anchored bar diameter, ϕ (mm)Height of transverse ribs, a~max~ (mm)Distance between the transverse ribs, c (mm)Relative rib area, f~R~ (-)100.606.40.094120.707.80.090160.767.50.101200.959.50.100251.8016.60.108Fig. 2Distribution of the peak bond stress in the whole data.Fig 2Fig. 3Distribution of the ratio, τ~R~/MC2010, in the whole data.Fig 3Table 3Summary of the statistical data of τ~R~ and τ~R~/MC2010 in the whole data.Table 3τ~R~τ~R~/MC2010Mean12.990.83SD2.950.11Min.6.500.58Max.24.151.27No. of data500500Conf. level (95%)0.260.01Fig. 4Distribution of the peak bond stress grouped by the concrete grade.Fig 4Fig. 5Distribution of the peak bond stress grouped by the bar diameter.Fig 5Fig. 6Distribution of the peak bond stress grouped by the confining reinforcement.Fig 6Table 4Summary of the statistical data for τ~R~ grouped by the concrete grade.Table 4C12C16C20C25C30C35C40C45C50Mean9.0410.0010.8811.9112.8713.7814.6415.4616.24SD1.241.371.491.631.771.892.012.122.23Min.6.507.187.828.569.259.9010.5111.1011.67Max.13.4514.8616.1817.7119.1420.4821.7622.9824.15No. of data505050505050505050Conf. level (95%)0.350.390.420.460.500.540.570.600.63Table 5Summary of the statistical data for τ~R~ grouped by the bar diameter.Table 5ϕ10ϕ12ϕ16ϕ20ϕ25Mean14.0412.4213.0112.2913.18SD3.723.032.662.372.46Min.6.936.507.697.608.54Max.24.1520.4819.3517.4317.17No. of data100100100100100Conf. level (95%)0.740.600.530.470.49Table 6Summary of the statistical data for τ~R~ grouped by the confining reinforcement.Table 600.020.030.040.050.070.100.130.18Mean12.4213.0412.8812.8312.8513.0013.8713.6315.74SD2.782.422.522.502.522.873.333.233.91Min.6.508.757.948.228.217.448.308.189.35Max.19.8017.0017.7717.3317.4319.3520.9620.4824.15No. of data2003060303060303030Conf. level (95%)0.390.910.650.930.940.741.241.211.46

2. Experimental design, materials, and methods {#sec0002}
==============================================

A mathematical equation proposed in a previous research article of the author to predict the peak bond stress in SCC was used for the simulation. The equation describing the proposed bond model is based on multiple linear regression analysis of experimental data and is expressed in [Eq. 1](#eqn0001){ref-type="disp-formula"}. All the parameters of this equation are explained in [Table 1](#tbl0001){ref-type="table"}. Additional information about the bond model can be found in the related research article [@bib0002].$$\tau_{R} = \left( {1.03 \cdot \frac{\Phi}{l_{d}} + 21 \cdot \frac{a_{\text{max}}}{c} + 0.10 \cdot \frac{c_{\text{min}}}{\Phi} + 2.55 \cdot K_{\text{tr}} - 1.14} \right) \cdot {f_{\text{cm}}}^{0.55}$$

The parameters considered for the data simulation are presented below.

2.1. Concrete compressive strength {#sec0003}
----------------------------------

Normal-strength concrete is defined in fib Model Code 2010 [@bib0003] as concrete that has a characteristic compressive strength below 50 MPa (f~ck~ ≤ 50 MPa). In this simulation, all the concrete grades corresponding to this category were considered: C12, C16, C20, C25, C30, C35, C40, C45, and C50. The model used for the simulation ([Eq. 1](#eqn0001){ref-type="disp-formula"}) considers the mean compressive strength (f~cm~); therefore, it was necessary to estimate this value from the characteristic compressive strength (f~ck~), because the concrete grades are defined in terms of this characteristic value. To estimate the mean strength from the characteristic strength, Eq. 5.1-[1](#eqn0001){ref-type="disp-formula"} from fib Model Code 2010 was used.

2.2. Reinforcing steel geometrical properties {#sec0004}
---------------------------------------------

The size and surface characteristics of the anchored bars are listed in [Table 2](#tbl0002){ref-type="table"}. In total, five different sizes were considered. The relative rib area (f~R~) considered in the model for the simulation ([Eq. 1](#eqn0001){ref-type="disp-formula"}) was estimated according to ACI 408R-03 [@bib0004] by adopting the ratio of the height of the transverse ribs (a~max~) and the distance between the transverse ribs (c). Only the bars with large relative rib areas were selected (f~R~ ≥ 0.090).

2.3. Specimen characteristics {#sec0005}
-----------------------------

The specimens used (cubes of 20 × 20 × 20 cm and prisms of 15ϕ × 7ϕ × 30 cm) simulated a confined beam--column connection. In total, 500 specimens were simulated: 200 cubes and 300 prisms. [Fig. 1(a)](#fig0001){ref-type="fig"} and [1(b)](#fig0001){ref-type="fig"} display the characteristics of the specimens. Pull-out tests on deformed bars with short anchorage lengths (l~d~ ≤ 5ϕ) were considered. To avoid or control concrete splitting, specimens with a single bar and transverse reinforcement (K~tr~ \> 0) were used. The bonded length was sufficiently long to reduce the scatter of the test data and sufficiently short to produce a uniform bond stress--slip.

2.4. Confining reinforcement {#sec0006}
----------------------------

The confining reinforcement of the specimens represented the column vertical reinforcement (the four vertical bars of the reinforcing cages). The diameters of these bars were 6 and 8 mm. The density of the transverse reinforcement (K~tr~) was calculated for each configuration using Eq. 6.1-6 from fib Model Code 2010 [@bib0003]. The values obtained were 0, 0.02, 0.03, 0.04, 0.05, 0.07, 0.10, 0.13, and 0.18, respectively. In addition, unconfined specimens with the same characteristics as those of the confined ones but without confining reinforcement were used.

2.5. Data analysis {#sec0007}
------------------

Exploratory data analysis (EDA) were conducted and descriptive statistics were used to analyse the whole data and some subsets of interest. Histograms and box plots were generated to obtain the distribution of the data, and the mean, standard deviation (SD), and minimum and maximum values were calculated to measure the central tendency and dispersion of the data. [Fig. 2](#fig0002){ref-type="fig"} displays the distribution of τ~R~ across the whole data, and [Table 3](#tbl0003){ref-type="table"} summarises the analysis. It was of interest to determine the difference between τ~R~ and the value for the peak bond stress from fib Model Code 2010 [@bib0003]. This analysis was conducted by calculating the ratio of the two parameters. In general, fib Model Code 2010 overestimates the peak bond stress, as can be noted from [Fig. 3](#fig0003){ref-type="fig"} and [Table 3](#tbl0003){ref-type="table"}.

Three additional statistical analyses were conducted on some subsets of interest, as stated above. In the first analysis, the whole data were divided into nine subsets, with each subset representing the data for a particular concrete grade. The higher the compressive strength, the higher the τ~R~, as can be seen from [Fig. 4](#fig0004){ref-type="fig"} and [Table 4](#tbl0004){ref-type="table"}. For the second analysis, the data were divided into five subsets, with each subset representing the data for a specific bar diameter. No remarkable trend in the data was observed in [Fig. 5](#fig0005){ref-type="fig"} and [Table 5](#tbl0005){ref-type="table"}, which indicates that the bar diameter does not influence the peak bond stress significantly. In the final analysis, the data were divided again into nine subsets, with each subset representing the data for a particular confinement reinforcement density. A steady increase in τ~R~ beyond 10% transverse reinforcement density can be observed in [Fig. 6](#fig0006){ref-type="fig"} and [Table 6](#tbl0006){ref-type="table"}.
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